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PROBLEM TO BE SOLVED: To provide a hot dip plated steel sheet for an electrical member 
uniting Pb free solderability, whisker resistance and electromagnetic wave shielding 
performance without the use of Pb. 

SOLUTION: A plating layer is composed of 1 to 50% Zn, Sn and inevitable impurities, the 
surface roughness is <1.5 ^m by RMS, and, the coating weight is 15 to 50 g/m2 per side. 
Moreover, desirably, the contact resistance value is <2 mQ, or the luster value in the surface 
is >30, and it is possible that the boundary of the plating-steel sheet is provided with an Ni 
film, or the outermost surface is provided with a chemical conversion film. This plated steel 
sheet has suitable characteristics as a surface treated steel sheet for an electrical member 
which does not use Pb. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a plating layer - 1 - 50% of Zn, Sn, and an unescapable impurity - becoming - surface 
roughness — less than [ RMS1.5micrometer ] — it is — and plating coating weight — per [ 15 ] one side - 
50 g/m2 it is melting Sn-Zn plating steel plate for electric members characterized by things. 
[Claim 2] The melting Sn-Zn plating steel plate for electric members according to claim 1 characterized 
by the inter-electrode resistance (contact resistance value) when inserting a steel plate with the electrode 
of a two-sheet pile and 4mm of diameters of an electrode of a pair, and applying 1 1kg pressurization 
being less than [ 2mohm ]. 

[Claim 3] The melting Sn-Zn plating steel plate for electric members according to claim 1 or 2 
characterized by the glossiness of a plating layer front face being 30 or more. 
[Claim 4] The melting Sn-Zn plating steel plate for electric members according to claim 1 to 3 
characterized by having the layer which consists of nickel, Fe, Co, or its compound in a Sn-Zn system 
plating layer and a steel plate interface. 

[Claim 5] The melting Sn-Zn plating steel plate for electric members according to claim 1 to 4 
characterized by having the chemical conversion coat which contains Cr, Si, PI, or two sorts or more on 
the maximum front face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hot-dipping steel plate for electric members which 
has outstanding Pb free solder nature and whisker-proof nature, is excellent also in electromagnetic 
wave shielding nature from a joint, and does not use Pb. 
[0002] 

[Description of the Prior Art] Progress of the latest computerization and the advance of electronic 
equipment are remarkable, and the need of electronic equipment is in an increase inclination. There is 
solder nature as an important property required of the steel plate used as these members. As a surface 
treated steel sheet which is excellent in solder nature, the Pb-Sn plating steel plate, electric Sn plating 
steel plate, etc. have so far been used. Moreover, the thing of a Pb-Sn system has been used so much 
also as solder until now. However, as everyone knows, Pb is toxic to the body and is in the inclination 
for the use to be controlled as matter by which a burden is placed on an environment. 
[0003] From such flow, the demand to Pb free surface treated steel sheet is increasing. Although there is 
an electric Sn plating steel plate as the candidate material, needlelike Sn single crystal called a whisker 
to electric Sn plating steel plate from ancient times generates, and the fault of producing the short circuit 
of a circuit is known. By the miniaturization of electronic parts, the problem of this whisker is increasing 
increasingly recently. As that with which this fault is compensated, the electrolytic zinc-coated carbon 
steel sheet which was excellent in JP,8-134690,A at solder nature is indicated. Moreover, these people 
have also indicated the nickel-Sn-Zn plating steel plate in JP,2-270970,A. On the other hand, the effect 
to the body of an electromagnetic wave attracts attention recently, and the opinion that the 
electromagnetic wave itself becomes causes, such as a child gun, is also taken out not to mention the bad 
influence to a pace maker. The demand to the surface treated steel sheet excellent in electromagnetic 
wave shielding nature is increasing in the electrical and electric equipment and the electronic equipment 
field from such a background. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it has engine performance sufficient with iron as 
an electromagnetic shielding material, when a machine is generally actually seen as a case which carries 
out internal organs, leakage of the electromagnetic wave from a joint poses a problem, this invention — 
Pb free solder nature and whisker-proof nature - having - in addition - and it excels also in 
electromagnetic wave shielding nature from a joint, and the completely new ingredient which does not 
use Pb, either is offered. 
[0005] 

[Means for Solving the Problem] This inventions added examination variously about the factor by the 
side of the ingredient exerted on the above-mentioned property. Although it is the phase out of which 
the candidate material of current versatility has come as Pb free solder, the ingredient centering on Sn is 
examined at the core. Specifically, they are a Sn-Zn system, a Sn-Ag system, a Sn-Bi system, etc. In 
order to have good wettability to these Pb(s) free solder, it is necessary to use Sn as a main plating 
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metal. However, in pure Sn plating, since it is inferior to whisker-proof nature and rust-proof nature, Zn 
shall be alloyed to Sn. Furthermore, a header and this invention are completed from a joint to 
electromagnetic wave shielding nature for the roughness on the front face of plating, surface contact 
resistance, and the thickness of plating involving. And the place made into the summary of this 
invention is shown below. 

[0006] (1) a plating layer -- 1 - 50% of Zn, Sn, and an unescapable impurity — becoming ~ surface 
roughness - less than [ RMS1.5micrometer ] -- it is -- and plating coating weight — per [ 15 ] one side - 
50 g/m2 it is - melting Sn-Zn plating steel plate for electric members characterized by things. 

(2) The melting Sn-Zn plating steel plate for electric members given in the above (1) characterized by 
die inter-electrode resistance (contact resistance value) when inserting a steel plate with the electrode of 
a two-sheet pile and 4mm of diameters of an electrode of a pair, and applying 1 1kg pressurization being 
less than [ 2mohm ]. 

(3) The above (1) characterized by the glossiness of a plating layer front face being 30 or more, or the 
melting Sn-Zn plating steel plate for electric members given in (2). 

(4) The melting Sn-Zn plating steel plate for electric members given in aforementioned (1) - (3) 
characterized by having the layer which consists of nickel, Fe, Co, or its compound in a Sn-Zn system 
plating layer and a steel plate interface. 

(5) Be in the melting Sn-Zn plating steel plate for electric members given in aforementioned (1) - (4) 
characterized by having the chemical conversion coat which contains Cr, Si, PI, or two sorts or more on 
the maximum front face. 

[0007] Next, this invention is explained to a detail. First, the reason for limitation of Sn-Zn plating of a 
plating layer is explained. A Sn-Zn plating layer makes the amount of Zn 1 - 50%. This is because the 
amount of Zn is inferior to whisker-proof nature and rust-proof nature in it being less than 1%. On the 
other hand, it is easy to cause white rust generating, and the melting point of a Sn-Zn alloy rises, and Zn 
content of 50% ** is accompanied by the difficulty on manufacture. As a component of plating, 
containing minor constituents other than this does not spoil the meaning of this invention. There may be 
Fe, nickel, Co, Sb, Bi, etc. as a minor constituent. 

[0008] Moreover, as coating weight of plating, they are per [ 15 ] one side - 50 g/m2. It carries out. 
Coating weight is 15 g/m2. There is an inclination for it to be inferior also to corrosion resistance 
naturally in it being the following, and to be inferior also to electromagnetic wave shielding nature. 
Coating weight is 50g/m2. If it exceeds, while a property will be saturated, since Sn is used as the main 
plating metal, cost increase is caused. The surface roughness of plating is limited to less than 
[ RMS1.5micrometer ]. When surface roughness is large, it is because leakage of the electromagnetic 
wave from a joint becomes large and a result inferior to shielding nature is brought. RMS was adopted 
as an index of roughness. RMS means root mean square granularity, ** the integral value of the square 
of the granularity curve of a certain section by section die length, and takes a square root. Control of 
surface roughness shall be based on plating conditions, the cooling conditions after plating, temper 
rolling, etc. 

[0009] As Sn-Zn plating, although the part is used for autoparts etc., this is based on electroplating. 
Although it will become smooth in electroplating if it is difficult to make surface smoothness small 
generally and reflow processing etc. is performed, the part cost rise will be caused. Moreover, although a 
certain amount of plating coating weight is required for electromagnetic wave shielding nature, 
generally electroplating of Sn has low current density, and it is difficult to make it such big coating 
weight in electroplating. 

[0010] Moreover, electromagnetic wave shielding nature is greatly influenced by surface resistance. 
Then, in this invention, a surface contact resistance value is limited to less than [ 2mohm ]. Since an 
absolute value was considerably changed with the measuring method, in this invention, the contact 
resistance value sandwiched the steel plate with the electrode of a two-sheet pile and a pair, and 
measured inter-electrode resistance. As the condition, the product made from Cu, 4mmphi, and a flat 
electrode were used, and it considered as the value when pressurizing by 1 lkgf. If surface roughness 
changes, the appearance of a Sn-Zn plating steel plate, especially gloss will be influenced. If gloss 
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decreased, since a beautiful appearance peculiar to Sn system plating would be spoiled, the minimum of 
a gloss value was set to 30 in this invention. 

[001 1] In this invention, Sn-Zn plating is performed by the hot-dipping method. Under the present 
circumstances, in order to raise the wettability of plating, it is also possible to perform pre plating which 
consists of nickel, Co, Fe, or this compound. Suppose that it has the layer which becomes a Sn-Zn 
plating layer and a steel plate interface from nickel, Fe, Co, or its compound at this time. Although not 
limited especially about the coating weight, it is 0.2 - 1 g/m2. Extent is desirable. Furthermore, it is also 
possible to carry out chemical conversion of the front face of Sn-Zn plating. Suppose that it has a 
chemical conversion coat containing Cr, Si, PI, or two sorts or more at this time. Corrosion resistance 
improves by performing chemical conversion which contains Cr especially. Although especially the 
coating weight at this time is not limited, either, generally they are 20 mg/m2 by Cr conversion. It is 
[ following ] extent. 

[0012] Especially the presentation of the plating negative to be used is not limited, either. However, in 
the part of which advanced workability is required, the application of EF steel excellent in workability is 
desirable. To the application of which workability is not required, application of aluminum-k steel is 
desirable. Moreover, as a manufacturing method of a steel plate, it shall be based on the usual approach. 
A steel component is adjusted for example, by converter-vacuum-degassing processing, and is ingoted, 
and slab is manufactured and hot-rolled by a continuous casting process etc. as the hot-dipping approach 
- large — flux growth and ZENJIMA — although there is law, it can manufacture by both of the 
manufacturing methods. Furthermore, although the temper rolling for adjustment of the annealing 
processing which is the zero frequency span guru processing and the reforming processing of plating 
which are appearance equalization processing after hot dipping, a surface state, and the quality of the 
material etc. may occur as after treatment after plating in addition to chemical conversion, such as a clo 
mate, it is also possible not to limit these and to apply them especially in this invention. 
[0013] Next, an example explains this invention to a detail further. 

[Example] (Example 1) After ingoting the steel of the component shown in Table 1 by the usual 
converter-vacuum-degassing processing and considering as slab, hot rolling, cold rolling, and a 
continuous-annealing process were performed on condition that usual, and the annealing steel plate 
(0.6mm of board thickness) was obtained, nickel plating was performed to this steel plate with 
electroplating. After an appropriate time, Sn-Zn plating was performed with flux growth. Flux is ZnC12. 
It was used having carried out roll coating of the water solution, and the presentation of Zn was changed 
to 0 - 60%. Bath temperature considered as 240-400 degrees C, and adjusted plating coating weight by 
air wiping after plating. In this way, temper rolling of the manufactured plating steel plate was carried 
out with the roll which has various roughness, and surface roughness was adjusted. The after-treatment 
coat was given to some of these steel plates. The class of after treatment and a presentation are shown 
below. In addition, all after-treatment coats were considered as double-sided same processing, and the 
method of presentation of the coating weight was carried out as shown in Table 2. ** Chromate film : it 
is the amount of metal Cr(s) g/m2 A display, ** chemical conversion A: It is the amount of silicas g/m2 
Display. The engine performance as these steel plates for electric equipments was evaluated. The 
evaluation approach at this time was based on the approach described below. Plating conditions and a 
performance-evaluation result are shown in Table 3. 
[0014] 
[Table 1] 
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[0015] 
[Table 2] 

* 2 ^loiiS 





















a 


9 u } — h A 




0 


ft t E 1 A 





[0016] 
[Table 3] 
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[0017] (1) The RMS value which is a surface roughness surface roughness index was measured. An 
indication was given the average of a front flesh side. 

(2) Two 30x60mm steel plates were inserted into the copper inter-electrode of one pair of contact 
resistance value, the inter-electrode electric resistance when pressurizing inter-electrode by air ** was 
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measured, and it considered as the contact resistance value. The part which connects the terminal of a 
steel plate carried out grinding of plating and the after-treatment coat, and calculated the average of n= 
5. 

[Measuring condition] 

diameter of electrode: 4mm electrode tip configuration: — flat welding-pressure: - the gloss value was 
measured with the glossmeter of 1 lkg(3) gloss value marketing. The incident angle in this case was 
made into 60 degrees. 

[0018] (4) Pb free solder nature use solder and flux presupposed that it is the same as (1), and measured 
the zero cross time of a 10x50mm sample with the equipment which records time amount change of a 
solder meniscus. 
[Valuation basis] 

0 : less than 3 second x:3 -second ** [0019] (5) After performing cupping processing of whisker-proof 
nature lOOphi and 30mm depth, the moisture tub trial was performed for the sample for three months on 
condition that 60 degrees C and RH90%. Then, generating of a whisker was observed with the electron 
microscope. 
[Valuation basis] 

O: whisker-generating-less x:whisker generating [0020] (6) The case of aluminum nature with which 
only the electromagnetic wave shielding nature surface was opened wide was made, the dispatch object 
of an electromagnetic wave was put in into it, this was covered by the sample of 100x100, the weight of 
lkgf was carried from the top, the receiving object of an electromagnetic wave has been arranged to the 
case exterior, and attenuation of the electromagnetic wave when changing a frequency was measured. 
Evaluation was performed by the attenuation factor in the frequency of 100MHz. 
[Valuation basis] 

O: 20-35dB [ of 35dB / of attenuation factors / or more **:attenuation factors ] x: — less than 20dB of 
attenuation factors [0021] (7) To a sample with a corrosion resistance of 70x150mm, it is JIS. The salt 
spray test of a publication was performed to Z2371, and white rust and a rust generating situation were 
evaluated. 
[Valuation basis] 

O: rust generating nothing and 3% [ of white rust generating ] or less **:rust generating nothing and 
20% [ of white rust generating ] or less x:rust generating [0022] If Zn does not contain in a plating layer, 
it is inferior to whisker-proof nature and corrosion resistance (example 24 of a comparison), and even if 
Zn is conversely superfluous, it is easy to generate white rust, and inferior to corrosion resistance 
(example 25 of a comparison). Also when there is little coating weight of plating, it is inferior to 
corrosion resistance and electromagnetic wave shielding nature (example 26 of a comparison). When the 
roughness on the front face of plating is large, electromagnetic wave shielding nature is inferior 
(example 27 of a comparison). In electric tinning material (examples 28 and 29 of a comparison) like 
before, solder nature is inferior to the whisker-proof nature of a good thing, electromagnetic wave 
shielding nature, and corrosion resistance. Moreover, it checks [ tend ] solder nature and electromagnetic 
wave shielding nature and (examples 22 and 23) is not desirable if a contact resistance value exceeds 2. 
[0023] (Example 2) The annealing plate of an example 1 was used, pre plating, such as nickel-Fe, and 
Fe, Co, was performed, and Sn-Zn plating was performed with flux growth, moreover, the cold-rolled 
plate before annealing of an example 1 - using it - pre plating nothing and nickel pre plating - 
ZENJIMA - Sn-Zn plating was performed by law. The amount of Zn of Sn-Zn plating was fixed to 8%, 
and, as for the steel type at this time, the class of after treatment fixed A steel of Table 1 to alpha of 
Table 2. In this way, the same approach as an example 1 estimated the manufactured sample. The result 
is summarized in Table 4. 
[0024] 
[Table 4] 
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[0025] 

[Effect of the Invention] The new ingredient which this invention fulfills Pb free solder nature required 
of an electric member, whisker-proof nature, the electromagnetic wave shielding nature from a joint, and 
many properties of corrosion resistance with sufficient balance, and does not use Pb is offered. It 
becomes possible to eliminate the factor which can do a bad influence to the body, such as Pb and an 
electromagnetic wave, by this invention, and the contribution on industry is large. 



[Translation done] 



g eg b 



eb eg e e 



mn*®mft (jp> 



(12) & 



(a) (nmmmsm&z 

#582000-119833 
(P2000-119833A) 
(43)ftEB M2^4^25B (2000.4.25) 



(51)IntCl.' 
C 2 3 C 2/08 
2/06 
28/00 



F I 

C 2 3 C 2/08 
2/06 
28/00 



r-73-K(##) 
4K0 2 7 
4K044 



* 8!#5i0*5 OL (£ 6 K) 



(21)WB#^ 


»H s P10-288323 


(71)tHSA 


000006655 










(22)fflMB 


¥^10^10^ 9 0(1998. 10.9) 




JK^5=f «fflKA* «r 2 Ti 6 # 3 ^ 






(72)BW# 


3?* M 






















(72)58W# 


m nm 








&mmtMWwmmwt i # i ^ *r 














(74)ft8A 


100074790 



















(54) [%WO%m ^aWfflHWSn-Znl&oSaBR 



(57) [£»] 

[MB] P b 7 y -fffltt, IfcM 

l^™r»WFIfift*»4>=Sr0» «MK*«RMSri. 5 
g/m* ■CJ>l»J;3'3rj§i53lSn-Zn^- ? #ffl^. JE 



1 

im^mi #>-^/frt>'l~5 0%?)Zn, SnRXS 

^mm-mak wo. ^mnwut r m s i . 5 u 
/ m 2 r*6ii:*«aftsit»aBrffl«f»sn-z 

nib -5 »MK. 

fiifi azmmm mmsimxhhzbwmb-t 

[113^13] ft^/fflffi^3^E* { 3 0W±?;&l> 

[»**4] Sn-Zn*ft-3#Ji, MWLRWlZ. N 
i, Fe, Co, tMttZM&foXMim&lf+l 

z b zmbtimm 1 ~ 3 (zfgtt^vMmjsim 

Sn-Znfto&MK. 

[Jf*«5] MIt, Cr, Si, P«01i;fctt2 
1 -4 ££ttattftaSttffl$Hft Sn-Znft-) 

*MK. 
[000 1] 

¥ffltt, IfcMxa-ttfcirU **o»^»*>^w«« 
[0002] 

^LTli, Pb-Snft-3«, €5\S nft-? £§fl 
b-Sn*tf>itf)#£ifcfl6JB;5:h.-C#fc. L*»LS*1 

imitbix* aim -mm ztiiimfch&. 

[0003] Z\<r)Z.O%fflXti*h. Pb7U-fBMHI 

mizm-zmxmt v-voht. tcvmmbLx 
«(ctt*>f x*- b mm* mtco s n 

U ®g&nffi&&£.llb^?X&iJ s %lt>tiX\'>& . m 

*ES4 0-3-3*4. £<7)£jS«r*iHfc<7)i: Lt\ ffl;t<£ 
^¥8- 1 3469 0^*fc¥fflttfcft*ifc*$*E 

f2-27 097 0^iCfc^t, Ni-Sn-Zn 

4 <wrafeoAttfc*«-4 mxh 0 , ^-xx -a 



(2) ^2000-1 1 9833 

2 

[0004 ] 

10 7>$-tt£*«!U ^fc^o^gp^^wm^^-^ 
Kttfct>»U Pbt»«6fflU5:i.^<«L^tm£«ft 

[0005] 

jut****, s nz#>bbi-&mw*Mzmi2tiz 

W&. Sn-Znl, Sn-Ag|, Sn 

-BiaMfCft*. £*l&Pb7y-¥fflfc:*tl/CJMff 

*-tt, SntZn^ 

#8WF-l/0*4£fc*JiaiU *#?H£5&S;&-£fc<><0 

[0006] (l)i6-3#Ji*U~5 0%iOZn p Sn 
&lPFffiBW**HJlJ: 0£0, «0ffl&#RMS 1 . 
30 5u m&TX\ i)"Xb o £ fttHfo&WBSfc 0 15-5 
0g/m2 "C*Sii:*4«Si:f*««aWffl»BlSn 
-ZnAo^iH«. 

( 2 ) 2tfcSta, -*f^)«flfig4 mm<0€firC« 

11kg (OJDJE* AHtJt b $ (0«ffi(^<7)fiSiffi ( ft 

mmm) tf2mnMTX'foz>zbwmbi-z>mi 
( i ) izimco^ssMttmms n-zn#>-> mm. 

( 3 ) ft -j ^iilS®W3K}K^* J 3 0 JJUi"C* hZbi® 
®b~?$>mii ( l ) (2) (ziSK^Vmmffl* 
i6Sn-Znft-5^i!M. 
40 (4)Sn-Zn|ft-5li > fflS(#B^Ni, F 
e, Co, ifcli-t^fc^JD fc^Bfc^-fS 
fJaftSUIE ( 1 ) ~ ( 3 ) tlBi^^iMM 
Sn-ZnK)^Si, 

( 5 ) 83EiBte % C r , Si, pen 1 4fcl±2«iaJb* 
( 1 ) - ( 4 ) ^ISIgom^a5#ffl?§StS n - Z nfto 

[0007] ac(=*9i«»fm(cR«t« . t '«>o 

^^tOSn-Znfto^fORBgaSSrai^. Sn-Z 
50 aft-p^lli, Zn**l~5 0%i:1-4. IWI Z 



(3) 

3 

n i %m x-$> 1 1 »* a -m.vmmmz 

X'l±fr\ LTti, Fe, Ni, Co, S 

b, B i|*fM 3 5. 

[00 08J ift, #>~>*0>m&tlTte, tfrlBSft 

arc**** a^BMtttti^Os ttimm^-^v io 
k . fttt#l&?ftrt£ fc&fc, s n znfr^&mt tx 

MSI. 5 ju rnfilT £Mfct h . ^ffifflJt*^ # V» t s 

*4IS*i:Sr*fc«)T*4. fflJKftfiSt LTJ4, RM 
SMWHLfc. RMStigsmffl££Si!*U £4K 

[00 0 9] Sn-Zn^^tim 

^ j jfoxvi.mm< z t , 

Ftt^fcfttti. $> J&8*«oft-> #tt£fi#& 
ST* 4 tf. s n olMft -5 6 ttHRfciKKfflfc^fi 
< . mmft^^at'li-e^J; o^*=fl:f«tttrt4^ 

[ 0 0 1 0] «BBR^-^Htt<i..*iB«flaift 30 

t=fc*#<»»3;h.a. zz?*miiz&\\xii. mm 

HJUcfcWCli. ««£2ttSfc. -^Htm, H 

4mm^ 79vh«rettfflU 1 1 k g f "draff L 
ft t S VtiLb Ifz . SI«4^b-5i: < 4 fc . S n 
-Znft->£»&o*hfL »H3lfiiRfcMH-i. 

s nm>^mcomL\,wmtfmfrti& 

fcft, *»Bgtc*jv^T*^fflftTB8S: 3 0 1 Lft. 40 
[0 0 1 1 ] *f6BJ!fc*il-vCWL Sn-Znfto^» 

*ltt£*ft4fcftfc. Ni, Co, Fe, $)4t>te<I^ 

Sn-Znft-jSB.'iSEIWfc, Ni, 
Fe, Co, *ftt«wfl:^J:9fc4fl£**4£i: 



^2000-1 19833 
4 

b-th. tnmmz-o^xtt, mzmfctz^tf. 

0. 2~lg/m* U&.Wm*L\.\ Rte. Sn-Zn 
ftoSO*iB£*l3K^*4£fcfcTO8 , C*4. r^t 
^Cr, Si, P«l*3Wi2aBLht*#t*fl* 

m&%&ii?z>ztt?h. mz, crt*isrt*ft 

afcWcRRjgLSr^ HRfcttC rj)»t2 0mg/ 

m2 gits*?**. 

[0012] ttffltifto#M«<0li«fc»fclB^-4 

14, jnitecftfifc i F«*>»ffl#H±U\ flnxtt* 
^ztiz^mmzftLxtt. a i -kMftJiffl^st 
u\ ±/zmwicom&&t Lxiimftcoimizxih?) 
t+&. mmiMiimfp-MgMtfxmmzxm 
mtixm&ti. Mmmmm&wxwkzti'm 
smztih. mm^^mtLx^<yy-y^xm 

x-ht. $fe£, *>-}*&nmmt.i>x. ^n^-b 
mnitimmmnz. mm^z&mmft-immx- 
b&xuArtyfivtsm* #>^<mwmxfohtm 
am, mm. mcommcotz^comn&mmm*) 

■f4.lfct>*rtrc-2&4. 

[0013] KCIBIMcJ: WBWifcR 

[^ttm ( utm i ) is i ^t^^^^a^wte 

mm («J¥0. 6mm) £#ft. ico9HRfc1ISW>-3 
#ft"CN ifto&ittUft. 777?xSt 
Sn-Znfto^^ff-^fc. 77v?^liZnC lz * 

mx&u-)i%m 1 x m i . z n o ~ 6 o % 

*T3SSLft. }Sjfili24 0~4 0 0iCi:t, ft^^m 

x77-f ey^cJ: Oft-?##«**il®Etft. 1 3 b 
TSSLftftr>#«ffii8«<0fflJK**rf4n-A<-CSI 
KEEffiLT*lHS«*a»Lft. i^ife^iS^-at 

«»««**tai, *2<0i'3tctft. ®i?n^-b^ 
Bt : ^SC ri^g/m2 ©{t^IA : i^'J 

#*£g/m2 x-m. zixt>conmmmffls.t tx 

[0014] 
[£1] 



(4) ft§B2 00 0-1 1 98.3 3 

5 6 

an »o (wt» 

























C 


si 


to 


P 


s 


Ti 


Nb 


Al 


N 






















A 


CL012 


a 09 


0.30 


0.008 


0.012 


0.082 


a 002 


0.05 


O.00S 


B 


a 0020 


0.03 


0.25 


a 007 


0.010 


a ooi 


0.002 


0.06 


0.0026 



[0 0 15] * * [312] 

$2 &&m®mm. 





















a 






B 


it & & & A 





[00 16] * * [*3] 

*3 «HW«ifFffi»» 







J6 




ft a a 


RMS 


tfitt 


3fc 


■If D 
94 U 




m 




ft 
a 


til 






ZnM 

00 


mm 


s m 


1 

W) 




WL 
CmQ) 


ft 
ft 


ft 

tt 


# 


1 


A 


8 


99 


a 




a 65 


a 50 


215 


O 


o 


o 


o 


o 




2 


6 


8 


80 


a 


a 005 


are 


0.52 


201 


o 


o 


o 


o 


o 




3 


A 


2 


30 


a 


a ooe 


0.75 


0.5] 


200 


o 


o 


o 


A 


A 




4 


A 


5 


30 


a 


Q.O06 


0.78 


a 52 


208 


o 


o 


o 


o 


o 




5 


A 


U 


30 


a 


0.006 


0.87 


a 48 


199 


o 


o 


o 


o 


o 




8 


A 


25 


30 


a 


0.005 


0.64 


a so 


210 


o 


o 


o 


o 


o 




7 


A 


35 


30 


a 


0.O05 


0.06 


0.51 


208 


o 


o 


o 


c 


o 




8 


A 


45 


30 


a 


0.006 


a 66 


0.53 


211 


o 


o 


o 


A 


A 




g 


B 


8 


18 


a 


(L006 


0.45 


0.51 


231 


o 


o 


o 


o 


o 




10 


B 


8 


25 


a 


0.005 


0.54 


0.47 


228 


o 


o 


o 


o 


o 




11 


B 


8 


45 


a 


0.006 


a 81 


0.51 


IBS 


o 


o 


o 


o 


o 




12 


B 


e 


30 


a 


0.010 


0.72 


a 56 


105 


o 


o 


o 


o 


o 


ft 


13 


B 


8 


30 


a 


a 018 


0.72 


0.G5 


203 


o 


o 


o 


o 


o 




14 


B 


8 


30 


a 


0.025 


0.72 


1.05 


204 


o 


o 


o 


o 


o 




15 


A 


8 


30 


n 


a.i 


0.65 


0.84 


210 


o 


o 


o 


o 


o 


w 


16 


A 


8 


30 


$ 




0.65 


0.94 


209 


o 


o 


o 


o 


o 




17 


A 


8 


30 


■ $ 


a 33 


0.65 


1.33 


zu 


o 


o 


o 


o 


o 




18 


A 


8 


30 


a 


a cos 


0.28 


0.48 


258 


o 


o 


o 


o 


o 


« 


19 


A 


8 


30 


a 


a 005 


0,99 


0.51 


154 


o 


o 


o 


o 


o 


20 


A 


8 


30 


a 


a 005 


1-38- 


0.39 


7E 


o 


o 


A 


o 


A 




21 


A 


8 


20 


mi 


mi 


059 


a 39 


218 


o 


o 


o 


o 


o 




22 


A 


8 


30 


mi 


mi 


a 59 


a 43 


215 


o 


o 


o 


o 


o 




23 


A 


8 


40 


KL' 


mi 


a 59 


a 42 


220 


o 


o 


o 


o 


o 




24 


A 


20 


20 




mi 


aso 


a 40 


214 


o 


o 


o 


o 


o 




25 


A 


8 


30 


a 


0.040 


a 85 


2.09 


207 


A 


o 


A 


o 


A 




26 


A 


8 


30 




0.50 


0.85 


,2,11 


210 


A 


o 


A 


o 


A 




27 


A 


0 


30 


a 


0.005 


a 66 


aso 


206 


o 


X 


o 


X 


X 




23 


A 


55 


30 


a 


0.005 


a 7i 


a so 


207 


o 


o 


o 


X 


X 


it 


29 


A 


8 


10 


a 


0.005 


a 35 


a 55 


227 


o 


o 


X 


X 


X 




30 


A 


8 


30 


a 


0.005 


1.65 


0,28 


25 


o 


o 


X 


o 


X 


31 


A 


ET 


10 




0.01 


022 


a 21 


315 


o 


X 


X 


X 


X 


m 


32 


A 


ET 


10 




ao2 


022 


0.25 


310 


o 


X 


X 


X 


X 





*ET:*«fl*>oil 



[0017] (i)mmm. *<o¥#mtLti. 
mmmmmvh rms mzms. uz . m^imm* 50 ( 2 > 



7 

immmmmz3 0x6 ommwmmmm*. 
seu %mmmt u:. mm^^mm-^mi 

5t£@ : 4 mm 
ME* :11kg 

( 3 ) mm 

[00 18] (4) Pb7U-*B3tt 

mm. 7=7v?x\t. (i) tmttt. *m*- 

^^x«^IBB6fl:*aE»t68S»: J: 0 , 1 0 x 5 0 m 

O: 3#«|*l 
X : 3 #18 

[0 0 19] (5) Mtf-fX^-ti 

X : 

[0 0 2 0] (6)%ffi&^-)Vm 
fc«fflHft<0$H8tt*A*ls ifL* 1 0 0 X 1 0 OCOtm 

u ikgf »ao fcwt. n&$wsfi 
«a&««Lfc. ffwifflaa&iooMHzcfcft** 



(5) ^2000-1 19833 

8 

cms*) 

0:MP3 5dBJ}t± 
A:$S$2 0-3 5dB 
X:^$20dB*I 
[0 02 1 ] <7)»Att 

7 0X1 5 0 mmtOlS^, J I S Z 2 3 7 1 £K1K 

cfw**:i 

A-.m^mt, e«^*2o%OT 

[0 02 2] tb~>ZmizZntfiSliZtl%^k. mm 
A#H4, WAtttC* 1 ) (ft«0"J2 4) , iftlCZn 

aif»8K^-;H«ttfc3&4 UH8W2 6) . *>ofc* 
BiWffl*^^Sv^fcJ4«8»^--/PHtt3&^4 (it 
<&W2 7) . fe#zCD£o%mm&b->$tt (JHKM2 
20 8. 29) WttttJMff*t>W>s IfcMX*- 

^fl^ 1 ? (0SJtW2 2. 2 3)#*L<3rV>. 
[0023] (SatM2)HttMl<0^»HES:ttfflU 
Ni-Fe, Fe, Cof«ri/ftolS:teU 777 

->ST-tfy5^?-t6lCj: 0 S n-Z n«>-j£ SrjftUfc. 
■ICO k # C9#3ajij| 1 cOAfiS: S n - Z ntb-? # <DZ n 

30 M(i 8 %t , tiusaanstt* 2«« u: . id 

[0024] 
[*4] 



(6) 



^2 00 0-1 1 983 3 
1 0 



s 

% 




7U» 


<g/tf> 


(g/W) 


RMS 
(// m) 


(mQ) 


* 

ma 


# u 
fax 






m 

fe 


*g 

a 

a 


m 


I 


77 */ ?X 


Pe 


30 


0.005 


0.62 


0.51 


218 


O 


o 


o 


o 


o 




2 


7y y 9 X 


Co 


30 


0.005 


0.62 


0.50 


202 


O 


o 


o 


o 


o 




3 


777 


Hi -Co 


30 


0.005 


0.71 


a 51 


200 


o 


o 


o 


o 


o 




4 


77V^ 


Fe-Nl 


20 


0.006 


0.55 


0.49 


209 


o 


o 


o 


o 


o 




5 


7=ry9X 


Pe-NI 


30 


0.005 


0.70 


0.48 


196 


o 


o 


o 


o 


o 




6 




Fe-Ni 


40 


0.0(6 


0.63 


a 51 


211 


o 


o 


o 


o 


o 


w 


7 


7zrv?X 


Fe-Ni 


30 




0.68 


0.50 


200 


o 


o 


o 


o 


o 




8 




ML 


20 


0.005 


0.58 


0.53 


218 


o 


o 


o 


o 


o 


N 


9 




mt 


30 


0.005 


0.59 


a 49 


232 


o 


o 


o 


o 


o 




10 




ML 


30 


&L 


0.62 


0.47 


227 


o 


o 


o 


o 


o 




1L 




Ni ! 


25 


0.005 


0.72 


0.52 


196 


o 


o 


o 


o 


o 





[00 2 5] 2D*oPbiffifflU^>«U^*m*!ltt-*-«iW'C*4. 



aWJMfcWHiliF*eiSl»|iiiri#if- fr 



(72)^hj# m Hsu 

F?-.A(##) 4K027 AA02 AA22 AB01 AB12 AB14 
AB26 AB43 AB46 AC82 AE23 
4K044 AA02 AB02 AB10 BA06 BA10 
BA14 BA15 BA17 BB03 BB04 
BC08 BC09 BC14 CA11 CA16 
CA18 



m 



